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jEphemeris for Physical Observations 
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of Jupiter 1885-86. By A. Marth. 


Greenwich 

Diameter 

Difference of limb3 

Defect of illumination. 
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•500 

27 

•452 
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*492 
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The angle A —Lis the difference of the Jovieentric longi¬ 
tudes of the Sun and the Earth, reckoned in the plane of Jupiter’s 
equator, L —O + 180 0 the Jovieentric longitude of the Earth 
reckoned from 0 , the point of Jupiter’s vernal equinox or the 
point of the ascending node of the planet’s orbit on its equator. 
Two values of the “ Longitude of %’s Central Meridian ” are 
given for each date, the first, computed with the daily rate of 
rotation 878°'40, being intended for comparing the observations 
of the white spots in the neighbourhood of the planet’s equator; 
the second, computed with the rate 870°'31, for the observations 
of the remnant of the great reddish spot. As the variations of 
the motions of the white spot cannot yet be allowed for, on 
account of their apparent irregularities, I have adopted the daily 
rate 870°*40 as being the mean rate of rotation of the most per¬ 
sistent of the white spots from the autumn of 1880 to the spring 
of 18S5, and have assumed the Zero Meridian so that it remains 
in the neighbourhood of that spot during the interval. I shall 
be ready to give the longitudes in the system of the present 
ephemeris, which correspond to the times of the observed passages 
of the white spots over the middle of the disc, when all, or nearly 
all, the observations have come to my knowledge. If the remnant 
of the great reddish spot should continue to rotate at the daily 
rate 87o 0 “3i, at which it has moved for more than two years, 
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Greenwich Diameter Difference of limbs Defect of illumination. 

Noon. Equat. j Polar. in A. It. J in Decl. Equat. | in A. It. j in Decl, 

preced. limb north l. 
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38-25 

35-82 

2*524 

36*28 

031 

0*018 
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10*73 
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3607 

33'77 

2-379 
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•31 
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•017 
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10*63 
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0*017 

0*05 
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2*281 

3282 

•28 
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•04 
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34-15 

31-98 
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•04 

10*05 

87-39 

17 
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22 

33'33 
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31*61 
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•013 

•04 

9*41 
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27 

32'95 

30-86 
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3 i '25 

•20 

•012 

*03 

9-02 

87*10 

Aug. 1 

32'60 

30-53 

2*149 

30-92 

0*18 

0*011 

0*03 

8*59 

87*00 


its place will be found near the Zero Meridian of column II. of 
the values of the Longitude of l£’s Central Meridian. The 
periods of rotation corresponding to the two adopted rates are 

o h m s 

I, 878*40 period 9 50 9*84 

II. 870*31 9 55 38*99 

The differences of successive values of the “ Longitude, &e.,” 
amount for the intervals of five days to 12 rotations in addition to 
the differences directly deduced, which must be borne in mind in 
interpolating. The differences of the values for Nov. 14 and Nov. 
19 are, for instance, 439i°*5o and 435i°*o6. The addition of the 
“ Correction for phase ” to the “Longitude of ^’s Central Meridian” 
gives the longitude of the Meridian which bisects the illuminated 
disc. A list of Greenwich times when this longitude is o° will 
be found farther on. 

The assumed value of Jupiter's equatorial diameter is 37"*60 
at the distance 5*00273, or the apparent diameter 2 a at the dis¬ 
tance A 

A 

The assumed proportion of the polar axis to the equatorial 
diameter or cos e 0 18=0-9363. The formulas for finding the 
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XLV. 9, 


Mr. Marth , Ephemeris for 


apparent polar diameter of tbe disc, the difference of the tan¬ 
gents to the limbs in A. R. and Declin., and the defects of illumina¬ 
tion are (v. vol. xl. p. 490 ff) ; 


sin e = sin e 0 cos B 
sin v / = sin e sin P 
sin r' = sin e cos P 
tan P, = cos € tan P 
tan P' = sec e tan P 


tan B / = sec e 0 tan B 
tan B' = sec e- tan B sec (A — L) 
tan d sin w-tan (A—L) cos B' sec (B y — B') 
tan d cos w = tan (B ,—B') 


sin 8 = sin d sin w sin 8 " — sin d cos w 

sin 8 i = sin d sin ( w + P,) sin 8 ' = sin d cos (w -f P') 

App. equat. diameter = 2a Defect of ilium. = 2 a . sin 2 Jf 5 

App. polar diameter — 2a cos e —2a cos €. sm 2 | 8 '' (insensible) 

-rv-fr £ t t, • a T> 27 ' cos v, 2 a cos v , . 

Din. of limbs in A.R. =-- =- 1 . sin 2 ^ 5 , 

15 eos U 15 cos D J 

„ in Dec!. = 2 a cos v’ = 2.3 cos v r . sin 2 ^S' 


The values of d, &c., are, of course, not wanted, and, with 
the help of a little table giving 

log-I-- 

4 cos^S 

belonging to the argument log sin 2 3 , the values of sin 2 i?.are 
found by the formula 

sin 2 8 
4 cos 2 ^5 ’ 

The inclinations y and the ascending nodes T of the orbits of 
the four satellites of Jupiter in reference to the plane of the 
planet’s equator are the following, the longitudes of the nodes 
being reckoned from 0, the point of the ascending node of 
Jupiter s orbit on its equator :— 


1885 


7 i 


Ys 

r a 

Ya 

r 3 

v* 

r 4 

Sept. 

15 

0 

O OIl6 

3°5 ? 2 

04895 

307-29 

o°i 545 

0 

252 54 

0-3187 

329*91 

Nov. 

14 

•OIl6 

3037 

•49OO 

305-39 

•1536 

25231 

•3191 

329*93 

lOOcf 

Jan. 

13 

0-0117 

302-3 

04905 

303-49 

01527 

252-09 

03195 

329-97 

Mar. 

14 

•OIl8 

3009 

•49IO 

301*60 

•1518 

251-87 

•3198 

330-03 

May 

13 

•0Il8 

2995 

•4914 

299-21 

•1508 

25 1 64 

•3201 

330-10 

July 

12 

•0Il8 

298-2 

•49 1 8 

297-83 

-1498 

251-41 

•3203 

33019 

Sepfc. 

10 

00Il8 

296-9 

04921 

295-94 

0-1487 

251-17 

0-3205 

330-29 


Tbe values for the preceding two years are given in the 
“Note on the Determination of the Planes of the Orbits of 
Jupiter's Satellites,” published in vol. xliv. p. 241 ff. At the 
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end of that note it is pointed out that observers onght to be on 
the alert in 1886 to get complete observations of some of the last 
eclipses of the present cycle of eclipses of the fourth satellite. 
If, as is very probable, the tabular value of the node of that 
satellite’s orbit on the orbit of Jupiter requires a very sensible 
positive correction, the durations of the last eclipses as given by 
the Tables will not only be found considerably too short, but 
there will be at least one additional eclipse on May 17 not given 
by the Tables, and there may be a second unpredicted one of short 
duration on June 3. It is not unlikely that the errors of the 
predicted times of the eclipse on March 11 may already amount to 
a quarter of an hour, the satellite disappearing so much earlier 
and reappearing so much later than the times set down in the 
Nautical Almanac , and these errors will then be considerably in¬ 
creased in the following eclipses, so that observers will have to 
look out early enough for the disappearance and watch long 
enough for the reappearance of the satellite. It is to be hoped 
that the opportunities for securing valuable observations will not 
be allowed to slip away unused by observers in Europe on 
March 11 and May 17 (middle of eclipse of uncertain duration 
at n h 26 m, 8 G.M.T.), in Asia on March 28 and June 3 (middle 
of possible eclipse at 5 h 25^1 G.M.T.), in Australia on April 13 
and in America on April 30. It is obvious that the times of 
corresponding phases at disappearance and reappearance must 
be observed, if good results are to be deduced. 

The following is a list of Greenwich Mean Times, when the 
Zero Meridian in the assumed two systems of longitudes will 
pass the middle of the illuminated disc. To save printing, the 
time of only one passage is given for each day, and the others 
must be found by interpolation, or, if greater accuracy is not 
required, by adding or subtracting g h 5o m in the first system and 
9 h 56 111 in the second. 


I. II. 

(878° 40) (87o°-3i) 
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Nov, 9 

17 

24-4 

20 

49-8 

10 

22 

55'I 

l6 
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11 

18 

355 

22 

00 
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14 

16*o 

18 
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19 
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14 
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14 

15 
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00 

to 

15 

20 
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15 
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80 

00 

16 

16 

383 

21 

37*0 
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22 

89 

n 
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18 

17 

49'4 

13 
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19 


29-8 

19 

69 



1. 

IL 


(878°'40) 

(870°-3i) 

1885 

h m 

h m 

Hoy. 20 

19 05 

14 58-4 

21 

14 40-9 
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Ephemerides of the Satellites of Saturn , 1885-86. By A. Martli. 

(Continued from page 462.) 
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